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• Introduction

Introduction
THE NEED foR A GuIDElINE
Breast cancer is the most common cancer in women in Scotland and the second commonest cancer overall after lung cancer. The incidence has been increasing and over the last 10 years has risen by approximately 12%. 1 In Scotland in 2010 there were 4,457 newly diagnosed cases of breast cancer in women and 23 in men. 1 Although the five year relative survival has been improved over the last decade, from 61% for those diagnosed and treated in 1983-1987 to 81% in 2003-2007 , there is still evidence of variation in the treatment patients with breast cancer receive. 2, 3 With the continuing development of new therapies, ensuring that there is optimisation of available treatments for all patients is important. There are still gaps in the evidence base required to provide answers to the questions asked by both patients and health professionals in the management of patients with breast cancer.
This guideline replaces SIGN 84: Management of breast cancer in women.
1.2
REMIT of THE GuIDElINE
ovERALL oBjECTIvES
This guideline provides recommendations based on current evidence for best practice in the treatment of patients with operable early breast cancer. It includes recommendations on surgery, chemotherapy, radiotherapy, endocrine therapy and other therapies, for example biological therapy. It excludes diagnosis, staging, follow up, and management of patients with metastatic disease.
The use of complementary therapies and lifestyle management, including diet are not addressed. Sources of information on these areas are included in section 8. Guidance on pregnancy and breast cancer is covered by Royal College of obstetricians and Gynaecologists guidelines. 4 TNM classification for breast cancer is included in Annex 2.
The search strategies for all key questions included men with breast cancer but no trials or data on this patient group were found (see section 7 and Annex 1).
TARGET USERS oF THE GUIDELINE
This guideline will be of interest to all members of the multidisciplinary team (MDT) treating patients with breast cancer, including surgeons, oncologists, pathologists, radiologists, therapy and diagnostic radiographers and nurses. This guideline will be of particular interest to these professionals, as well as to patients and carers, managers and policy makers.
STATEMENT of INTENT
This guideline is not intended to be construed or to serve as a standard of care. Standards of care are determined on the basis of all clinical data available for an individual case and are subject to change as scientific knowledge and technology advance and patterns of care evolve. Adherence to guideline recommendations will not ensure a successful outcome in every case, nor should they be construed as including all proper methods of care or excluding other acceptable methods of care aimed at the same results. The ultimate judgement must be made by the appropriate healthcare professional(s) responsible for clinical decisions regarding a particular clinical procedure or treatment plan. This judgement should only be arrived at following discussion of the options with the patient, covering the diagnostic and treatment choices available. It is advised, however, that significant departures from the national guideline or any local guidelines derived from it should be fully documented in the patient's case notes at the time the relevant decision is taken.
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Treatment of primary breast cancer
PRESCRIBING oF LICENSED MEDICINES oUTWITH THEIR MARkETING AUTHoRISATIoN
Recommendations within this guideline are based on the best clinical evidence. Some recommendations may be for medicines prescribed outwith the marketing authorisation (MA) also known as product licence. This is known as 'off label' use.
Medicines may be prescribed off label in the following circumstances:
y for an indication not specified within the marketing authorisation y for administration via a different route y for administration of a different dose y for a different patient population.
An unlicensed medicine is a medicine which does not have MA for medicinal use in humans.
Generally the off label use of medicines becomes necessary if the clinical need cannot be met by licensed medicines within the marketing authorisation. Such use should be supported by appropriate evidence and experience.
5
"Prescribing medicines outside the conditions of their marketing authorisation alters (and probably increases) the prescribers' professional responsibility and potential liability".
The General Medical Council (GMC) recommends that when prescribing a medicine off label, doctors should:
y be satisfied that such use would better serve the patient's needs than an authorised alternative (if one exists) y be satisfied that there is sufficient evidence/experience of using the medicines to show its safety and efficacy, seeking the necessary information from appropriate sources y record in the patient's clinical notes the medicine prescribed and, when not following common practice, the reasons for the choice y take responsibility for prescribing the medicine and for overseeing the patient's care, including monitoring the effects of the medicine.
Non-medical prescribers should ensure that they are familiar with the legislative framework and their own professional prescribing standards.
Prior to any prescribing, the licensing status of a medication should be checked in the current version of the British National Formulary (BNF). 5 The prescriber must be competent, operate within the professional code of ethics of their statutory bodies and the prescribing practices of their employers. 6 
ADDITIoNAL ADvICE To NHSSCoTLAND FRoM HEALTHCARE IMPRovEMENT SCoTLAND AND THE SCoTTISH MEDICINES CoNSoRTIUM
Healthcare Improvement Scotland processes multiple technology appraisals (MTAs) for NHSScotland that have been produced by the National Institute for Health and Care Excellence (NICE) in England and Wales.
The Scottish Medicines Consortium (SMC) provides advice to NHS Boards and their Area Drug and Therapeutics Committees about the status of all newly licensed medicines and any major new indications for established products.
SMC advice relevant to this guideline is summarised in section 9.4.
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Key recommendations
The following recommendations were highlighted by the guideline development group as the key clinical recommendations that should be prioritised for implementation.
SuRGERy
The choice of surgery must be tailored to the individual patient, who should be fully informed of the options and made aware that breast irradiation is required following conservation, and that further surgery may be required if the margins are not clear of tumour.
R If there is proven axillary lymph node disease preoperatively axillary lymph node clearance should be undertaken; if there is no proven disease the optimal axillary procedure is a sentinel lymph node biopsy (or if not available axillary node sample is an alternative).
RADIoTHERAPy
R Postoperative external beam radiotherapy to the conserved breast should be considered for all patients undergoing conservation surgery for early breast cancer.
Post-mastectomy radiotherapy should be considered in patients with lymph node-positive breast cancer if they have high risk of recurrence (≥4 positive lymph nodes and T3/4 tumours).
Post-mastectomy radiotherapy may be considered in patients with intermediate risk of recurrence (high-risk node negative tumours or one to three positive axillary lymph nodes).
All patients with ductal carcinoma in situ should be considered for breast radiotherapy following breast conservation surgery.
ADjuvANT SySTEMIC THERAPy
R Adjuvant chemotherapy should be considered for all patients with breast cancer where benefit outweighs risk.
Adjuvant anthracycline-taxane combination chemotherapy should be considered for all patients with breast cancer where the additional benefit outweighs the risk.
Primary prophylaxis with granulocyte colony stimulating factors should be considered where the risk of febrile neutropenia exceeds 20%.
Adjuvant trastuzumab should be considered in all patients with HER-2 positive breast cancer who receive adjuvant chemotherapy.
Adjuvant trastuzumab should not be given concurrently with anthracyclines but may be given either concurrently with taxane based regimens or sequentially.
• Key recommendations
|
ADjuvANT ENDoCRINE THERAPy
R Pre-menopausal women with ER positive invasive breast cancer should be treated with tamoxifen for at least five years, to a total of ten years, unless there are contraindications or side effects.
Postmenopausal women with ER positive early breast cancer should be considered for treatment with aromatase inhibitors as an alternative to tamoxifen, either:
y as an upfront aromatase inhibitor for five years, or y by switching to an aromatase inhibitor after two to three years of tamoxifen for a total of five years.
NEoADjuvANT SySTEMIC THERAPy
R Neoadjuvant chemotherapy should be considered for all patients with breast cancer whose disease is either:
y inoperable (locally advanced or inflammatory) but localised to the breast/locoregional lymph node groups, or y the only surgical option is mastectomy and downstaging might offer the patient the opportunity for breast conservation.
NEoADjuvANT ENDoCRINE THERAPy
R Aromatase inhibitor is recommended for ER positive postmenopausal women receiving neoadjuvant endocrine therapy.
| 5
Surgery
BREAST CoNSERvATIoN SuRGERy
Two well established surgical procedures for the local treatment of invasive or in situ breast cancer for disease in the breast itself are:
y conservation surgery, which involves removal of the tumour together with a rim of surrounding normal breast tissue with retention of the breast y mastectomy, involving removal of the whole breast.
All patients with invasive breast cancer should have surgical management of the axilla (see section 3.3).
3.1.1
INvASIvE BREAST CANCER Meta-analysis of six randomised controlled trials (RCTs) found that breast conservation surgery and radiotherapy to the breast resulted in similar long term mortality rates compared with mastectomy in patients with operable invasive breast cancer (pooled odds ratio (oR) 1.070; 95% confidence interval (CI) 0.935 to 1.224; p=0.33). 7 only one trial showed that mastectomy significantly reduced mortality. In four of the six trials mastectomy significantly reduced the risk of locoregional recurrence compared to breast conservation surgery (oR 1.561, 95% CI 1.289 to 1.890).
7
A meta-analysis of 21 observational studies reported that after breast conservation the lowest risk of ipsilateral recurrence of the tumour was associated with negative margins (greater than or equal to 1 mm). 8 There was weak evidence that there is a reduction in the risk of ipsilateral recurrence as the width of margin free from tumour increased. Interpretation of the data was difficult due to confounders which may have affected local tumour recurrence, in particular the use of adjuvant therapies. The choice of surgery must be tailored to the individual patient, who should be fully informed of the options and made aware that breast irradiation is required following conservation, and that further surgery may be required if the margins are not clear of tumour.
R In patients undergoing breast conservation surgery the radial tumour margins must be clear (≥1 mm).
Section 4 covers which patients should be considered for adjuvant radiotherapy.
DUCTAL CARCINoMA IN SITU
No RCTs comparing breast conservation surgery with mastectomy in the treatment of patients with ductal carcinoma in situ (DCIS) were identified. A meta-analysis of cohort studies of patients with DCIS who were treated by mastectomy or breast conservation surgery showed that local recurrence rates at five years were higher for patients treated by breast conservation surgery with or without radiotherapy (21.5%, 95% CI 14.0 to 30.7%) when compared with mastectomy (4.6%, 95% CI 2.3% to 7.6%). 9 In studies reporting on patients treated by breast conservation surgery plus radiotherapy, the risk of local recurrence did not increase when compared with mastectomy (10.6%, 95% CI 5.6% to 16.9% for breast conservation surgery plus radiation versus 7.3%, 95% CI 2.7 to 14.1% for mastectomy). There were no differences in mortality but data interpretation is difficult due to inconsistencies in studies, for example lack of randomisation and cohort effects.
Defining the optimal radial margin on local recurrence after breast conservation surgery has not been investigated in RCTs. A systematic review of 20 studies identified that a negative margin was associated with the lowest risk of tumour recurrence after breast conservation surgery (oR 0.36, 95% CI 0.27 to 0.47). 10 A margin of 2 mm was associated with less risk of ipsilateral recurrence than a narrower margin (oR 0.53, 95% CI 0.26 to 0.96) but the effect of wider margins remains unclear. 10 In women with DCIS undergoing conservation surgery the radial margins must be clear (≥1 mm).
• Surgery
See section 4 for which patients should be considered for adjuvant radiotherapy.
THE RoLE oF oNCoPLASTIC THERAPEUTIC MAMMoPLASTy
The role of oncoplastic therapeutic mammoplasty compared with breast conservation surgery for invasive breast cancer or DCIS remains to be fully defined and RCTs have not yet been reported. Retrospective case series of patients treated with a variety of oncoplastic techniques, and which have included patients with tumours larger than have been treated previously with conservation surgery, have indicated tumour local recurrence rates of 0% to 7%. Follow up of some studies, particularly those with the lowest recurrences has been relatively short at a median of 30 months. Complications following surgery appear higher than with standard breast conservation surgery and up to six per cent of patients experience delays in receiving adjuvant treatment due to these complications. 11, 12 Further guidance on oncoplastic breast reconstruction has been published by the Association of Breast Surgery and British Association of Plastic, Reconstructive and Aesthetic Surgeons. 
RISK of CoNTRAlATERAl CANCER
No definitive evidence was identified to determine which patients should undergo bilateral mastectomy due to risk of contralateral cancer.
Patients with a family history of breast cancer or other cancer types should be referred to the local genetics service for a risk assessment for cancer arising in the contralateral breast, according to local guidelines.
MANAGEMENT of THE AxIllA
Spread of metastatic disease to axillary nodes is the most significant prognostic indicator and is used as one of the major determinants of appropriate systemic adjuvant therapy. 14,15 Axillary surgery is necessary for adequate staging and treatment of invasive breast carcinoma. Axillary clearance (level 3 axillary lymph node dissection) also serves to treat metastatic disease in the axilla by surgical removal.
There is no consensus as to the best way to manage the axilla in patients with invasive breast cancer. Table  1 describes the procedures in current practice. In an attempt to minimise damage to the axilla and subsequent axillary complications where possible, sentinel lymph node biopsy (SLNB) can be applied to those patients in whom the axillary lymph node status is negative on preoperative evaluation or is unknown prior to surgery.
Sentinel lymph node biopsy has a high detection rate for identifying the sentinel node, in particular when the combined detection technique of blue dye and radioisotope is used. 16 In the first 2,000 patients in the AMARoS trial of patients with T1, T2 breast cancers that were clinically node negative, the sentinel was detected in 97% of cases. 17 A meta-analysis of seven RCTs of 9,608 patients showed that there were no significant differences in the rate of axillary node positivity in clinically node-negative patients who underwent SLNB or axillary lymph node dissection (ALND). 18 In a systematic review of 14,959 sentinel node-negative patients the rate of axillary recurrence was 0.3% but with a relatively short median follow up of 34 months. 19 In a meta-analysis of eight RCTs there was no statistical difference in overall survival, disease-free survival nor regional lymph node recurrence between the SLNB and ALND groups. 20 Postoperative morbidity is significantly reduced in patients undergoing SLNB rather than ALND. 18, 20, 21 3.3.2 TREATMENT oF PATIENTS WITH A PoSITIvE SLNB
The management of the axilla after a positive sentinel lymph node biopsy is a controversial and evolving area of clinical practice. Axillary metastases are limited to the sentinel node in 40-60% of cases with the remainder of the axillary nodes being clear of tumour. 22 A variety of predictive factors have been employed to try to identify those patients who have further disease in the axilla after a positive SLNB. In a meta-analysis of 56 studies, the most significant factor for prediction of further non-sentinel lymph node metastases was the mode of detection, which is associated with the size of metastasis detected by hematoxylin and eosin staining. 22 As the presence of further axillary metastases cannot be predicted with certainty, axillary clearance will remove all further disease, but will show no further evidence of lymph node disease in up to 60% of patients. 22 Regional radiotherapy has been used as an alternative in patients with a positive SLNB (see section 3.3.3) .
Results are awaited from the AMARoS trial, which is evaluating the use of radiotherapy as an alternative to axillary dissection in women with involved lymph nodes after SLNB. In this trial patients with positive sentinel lymph nodes (any number and any tumour size), including those undergoing conservation surgery or mastectomy, are being randomised to have either axillary clearance or radiotherapy.
A meta-analysis of four randomised trials found a higher rate of axillary recurrence (1.5%-3%) in the absence of ALND or radiotherapy. There was no difference in overall survival, metastases or ipsilateral breast recurrence. 23 The AZ0011 RCT of 813 patients with T1 or T2 and clinically node-negative breast cancers who had one to two positive nodes at SLNB and were undergoing breast conservation surgery and breast irradiation without an axillary field, showed there were no differences in axillary relapse (0.5% v 0.9%), overall locoregional recurrence (4.1% v 2.8%) or survival (91.9% v 92.5%) at 6.3 years follow up when comparing ALND (clearance) to no further treatment. 20, 24 3.3.3
TREATMENT oF PATIENTS UNDERGoING AN AxILLARy SAMPLE An RCT comparing 232 patients undergoing axillary node clearance with 234 patients who received axillary sample plus radiotherapy for node-positive disease, at a median follow up of 4.1 years, found that there was no significant difference in local or distant recurrence (14 v 15 patients and 8 v 7 patients). 25 There was no reported difference in five year survival rates (82.1% v 88.6%; p=0.20) or in disease-free survival (79.1% v 76%; p=0.68). Axillary clearance was associated with significant lymphoedema of the upper limb when compared to axillary sample. 25 Sampling followed by radiotherapy was associated with a significant reduction in range of shoulder movement at three years. 25 There was some increased morbidity associated with clearance when compared with those who had undergone sample. 25 If there is proven axillary lymph node disease preoperatively axillary lymph node clearance should be undertaken; if there is no proven disease the optimal axillary procedure is a sentinel lymph node biopsy (or if not available axillary node sample is an alternative).
• Surgery
If the sentinel lymph node biopsy contains tumour, further treatment to the axilla, either axillary lymph node dissection or radiotherapy, should be given. Patients undergoing breast conservation surgery and radiotherapy for T1 or T2 and clinically node-negative breast cancer and who have one or two positive nodes at sentinel lymph node biopsy may be considered for no further treatment to the axilla.
TIMING of RECoNSTRuCTIoN
Systematic reviews of studies comparing immediate with delayed reconstruction found trials were of poor quality and had conflicting outcomes. 29, 30 A prospective longitudinal study reported that one year postoperatively, women undergoing either mastectomy alone, immediate or delayed reconstruction all showed similar levels of psychosocial morbidity and continuing support may be required in all patients. 31 A further cross-sectional study suggested that women seeking immediate breast reconstruction have higher levels of distress at presentation compared to those seeking delayed reconstruction. 32 Several observational studies suggest that if postoperative radiotherapy is likely, immediate reconstruction is still an option. [33] [34] [35] Autologous flap should be considered rather than implant based reconstruction but there is an increased risk of postoperative complications which should be explained to the patient. 33 Immediate reconstruction may cause a delay in the delivery of adjuvant chemotherapy in up to five per cent of patients. 36 Neoadjuvant chemotherapy may be considered before surgery to obviate this delay. overall, the evidence was too inconsistent to support a recommendation. Expert guidance is available from the Association of Breast Surgery and British Association of Plastic, Reconstructive and Aesthetic Surgeons. 
RADIoTHERAPy folloWING BREAST CoNSERvATIoN SuRGERy foR INvASIvE BREAST CANCER
Two meta-analyses of individual patient data have shown significant reduction in breast cancer recurrence with radiotherapy given after breast conservation surgery. 37, 38 The rate of recurrence is approximately halved at 10 years from 35% to 19.3% (absolute reduction 15.7%, 95% CI 13.7 to 17.7, p<0.00001). Radiotherapy also reduced 15-year risk of breast cancer death from 25.2% to 21.4% (absolute reduction 3.8%, 95% CI 1.6 to 6.0, p=0.00005). overall, about one breast cancer death was avoided by year 15 for every four recurrences avoided by year 10.
Radiotherapy regimens using unconventional fractionation schedules (>2 Gy per fraction, eg 4,005 cGy in 15 fractions over three weeks) do not result in increased local recurrences when compared to regimens using standard fractionation (2 Gy per fraction, eg 5,000 cGy in 25 fractions over five weeks). 39 There was no difference in local recurrence risk with relative risk (RR) 0.97 (95% CI 0.76 to 1.22, p=0.78). There was no difference in breast appearance or survival at five years. Acute skin toxicity was decreased with shorter fractionation regimens, RR 0.21 (95% CI 0.07 to 0.64, p=0.007). Trials of even shorter fractionation schedules (FAST, FAST FoRWARD) are ongoing.
A systematic review and meta-analysis showed a significantly lower axillary recurrence rate with breast radiotherapy after negative sentinel node biopsy (p<0.001). 40 No difference was shown in overall survival, distant metastases or supraclavicular recurrences with partial breast irradiation (PBI) when compared to whole breast irradiation in a meta-analysis. There was statistically significant increased local and axillary recurrence with PBI. Local recurrence had pooled oR 2.15 (95% CI 1.396 to 3.312; p=0.001). 41 An RCT comparing intraoperative radiotherapy (IoRT) with external beam radiotherapy (EBRT) showed no significant increase in local recurrence after four years. Difference in recurrence between the two groups was 0.25%, 95% CI -1.04 to 1.54; p=0.41. 42 Longer follow up is required before recommendations can be made for the routine use of IoRT.
Two RCTs comparing tamoxifen and EBRT with tamoxifen alone showed reduction in local recurrences in age groups >50 years and >70 years in the EBRT and tamoxifen group. 43, 44 However, there may be very lowrisk patients in whom EBRT can safely be avoided. This is being assessed in the ongoing PRIME clinical trial.
There is a slight increased risk of lymphoedema and shoulder restriction after radiotherapy. Radiation that excludes the axilla does not adversely affect upper limb function. 21 A systematic review of cardiac toxicity after radiotherapy showed that older radiotherapy trials (larger fraction size, wide fields and orthovoltage energy) with >10 years follow up had an excess of cardiac toxicity. Whilst current published data on modern radiotherapy regimens have not reported an increase in cardiotoxicity, follow up is relatively short and so it cannot yet be concluded that they avoid all cardiac risk. Radiotherapy poses a cardiac risk and cardiac exposure should always be minimised as much as possible. 45 The risks of treatment are however outweighed by the reduction in breast cancer recurrence. 
RADIoTHERAPy BooST
Risk of local recurrence after standard radiotherapy can be reduced by the addition of a boost (16 Gy in eight fractions) to the tumour bed (hazard ratio (HR) of local recurrence 0.59 (0.46 to 0.76) in favour of the boost. 46 Relative benefit in reducing risk exists in all age groups. Absolute benefit is highest in patients aged <50 years, with a reduction in local recurrence from 19.4% to 11.4% (p=0.0046; HR 0.51). 47 For all patients with high grade invasive ductal carcinoma, boost reduced recurrence from 18.9% to 8.6% (p=0.01; HR 0.42). 47 There was an increased risk of moderate to severe fibrosis from 13% to 27% in patients who received the boost (some of which may be accountable to older techniques). 48 These patients received 16 Gy in eight fractions as the boost dose to the tumour bed. A shorter biologically equivalent fractionation regimen may now be preferred.
R Radiotherapy boost is recommended in all patients aged 50 years or under at diagnosis.
Radiotherapy boost should be considered in patients over 50 years at diagnosis, especially those with high-grade cancer.
PoST-MASTECToMy RADIoTHERAPy
In patients with node-positive disease, chest wall radiotherapy was associated with a 17% reduction in five-year local recurrence (23% to 6%), a 15 year breast cancer mortality risk reduction from 60.1% to 54.7% (absolute reduction of 5.4%, p=0.0002) and an absolute mortality reduction of 4.4% (p=0.0009). All patients with node-positive disease benefited from post-mastectomy radiotherapy (PMRT), however the benefit was greater in those patients with ≥4 positive nodes compared with those with one to three positive nodes. In these two groups the five-year risk of local recurrence with the addition of PMRT was reduced from 26% to 12% and 16% to 4% respectively. There were also significant reductions in local recurrence in patients with tumours >50 mm (T3 tumours) or those invading local structures (T4). Here the local recurrence rate was reduced from 36% to 8%.
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Post-mastectomy radiotherapy with biological effective dose (BED) of 40-60 Gy in 2 Gy fractions was associated with a 6.4% absolute increase in survival at ten years (oR for death 0.78, 95% CI 0.70 to 0.85; p<0.001) compared with those who had no radiotherapy. 49 In patients with high risk node-negative disease, PMRT is associated with an 83% relative reduction in locoregional recurrence (p<0.00001) and a 14% improvement in survival (p=0.16). Baseline risk of local recurrence is increased with lymphovascular invasion, grade 3 tumour, tumours >2 cm and age <50 years. 50 This group of patients is currently being recruited for an ongoing clinical trial (SUPREMo).
Meta-analysis of individual patient data using older radiotherapy regimens showed a significant excess in the incidence of contralateral breast cancer (rate ratio 1.18, standard error (SE) 0.06, p=0.002) and a significant increase in non-breast cancer mortality in women who received radiotherapy (rate ratio 1.12, SE 0.04, p=0.0001). The excess mortality was mainly from heart disease and lung cancer. 37 In cardiac sparing chest wall radiation techniques the risk of cardiovascular death was 0.8% versus 0.9% with and without chest wall radiotherapy at 12 years of follow up.
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R Post-mastectomy radiotherapy should be considered in patients with lymph node-positive breast cancer if they have high risk of recurrence (≥4 positive lymph nodes or T3/4 tumours).
Post-mastectomy radiotherapy may be considered in patients with intermediate risk of recurrence (high-risk node-negative tumours or one to three positive axillary lymph nodes).
Participation in clinical trials is strongly recommended. 53 Ten-year follow up from four large RCTs showed no significant effect on breast cancer mortality, mortality from causes other than breast cancer, or all-cause mortality. 53 There was no evidence of excess deaths attributable to the addition of radiotherapy, either due to vascular disease, pulmonary toxicity, or second malignancies, and no evidence of increased risk of contralateral breast events.
52
R All patients with ductal carcinoma in situ should be considered for breast radiotherapy following breast conservation surgery.
TREATMENT To THE SuPRAClAvICulAR foSSA
No RCTs were identified to guide the use of supraclavicular fossa radiotherapy after axillary clearance in patients with positive lymph node involvement. Retrospective observational data suggest that it may be of benefit in patients with ≥4 positive lymph nodes. [54] [55] [56] Participation in clinical trials should be encouraged. 
• Radiotherapy
SCHEDulING of ADjuvANT THERAPy
There is no clear evidence to recommend the optimum sequencing of adjuvant treatment to improve overall survival. Concurrent chemotherapy and radiotherapy, and concurrent chemotherapy and tamoxifen are potentially more toxic, but there is no evidence that concurrent radiotherapy and endocrine treatment have additional toxicity.
Retrospective and observational studies indicate that delaying radiotherapy beyond eight weeks has a detrimental effect on local recurrence. 57, 58 Delaying chemotherapy beyond three months after surgery may have a detrimental outcome in older patients (over 65 years), but the evidence for this association is weak. 
ADjuvANT CHEMoTHERAPy
A meta-analysis of over 100,000 patients showed overall mortality is reduced in patients receiving chemotherapy compared to those receiving no chemotherapy. 60 overall, the two-year recurrence rate is halved for patients receiving six four-weekly cycles of CMF (cyclophosphamide 100 mg/m 2 ×14, methotrexate 40 mg/m 2 × 2, 5-fluorouracil 500 mg/m 2 × 2), or four three-weekly cycles of AC (adriamycin 60 mg/m 2 and cyclophosphamide 600 mg/m 2 ) compared to those receiving no chemotherapy. The eight-year recurrence rate is reduced by one third and breast cancer mortality rate is reduced by about one quarter. This is largely independent of measured tumour characteristics or age. Most historical trials excluded patients over the age of 70 years so this group is under-represented, however, no evidence was identified to suggest that patients older than 70 years derive less benefit.
ANTHRACyCLINES
In a meta-analysis, four cycles of AC is equivalent to standard CMF (RR 0.98, SE 0.05, p=0.67). 60 Anthracyclinebased chemotherapy with higher cumulative doses, such as six four-weekly cycles of FAC (cyclophosphamide 100 mg/m 2 , adriamycin 30 mg/m 2 × 2, 5-fluorouracil 500 mg/m 2 × 2), or six four-weekly cycles of FEC (cyclophosphamide 75 mg/m 2 × 14, epirubicin 60 mg/m 2 × 2, 5-fluorouracil 500 mg/m 2 × 2), is associated with a significant reduction in disease recurrence (RR 0.89, 95% CI 0.82 to 0.96, p=0.003), breast cancer mortality (RR 0.80 CI 0.72 to 0.88, p=0.00001), and overall mortality (RR 0.84, 95% CI 0.76 to 0.92, p=0.0002) compared with non-anthracycline, non-taxane-based regimens (such as CMF). 60 The greatest benefit was in patients receiving higher dose anthracyclines compared to lower dose anthracyclines or CMF (RR 0.64, SE 0.09, p<0.0001 for FAC; RR 0.78, SE 0.09, p=0.01 for AC; RR 0.76, SE 0.05, p<0.0001 for CMF). 60 Anthracyclines increase the risk of cardiotoxicity, particularly congestive cardiac failure, in a dose-dependent manner. In a large meta-analysis anthracyclines increased the risk of any cardiotoxicity (oR 2.27, 95% CI 1.50 to 3.43, p<0.0001) and the risk of cardiac death (oR 4.94, 95% CI 1.23 to 19.87, p=0.025) compared with nonanthracycline regimens. 61 The relative risk of cardiotoxicity, while higher, was not statistically significant (95% CI 0.93 to 19.38; p= 0.08). This meta-analysis included patients (adults and children) with multiple different tumour types. It only identified eight studies where an anthracycline-based treatment was compared with a non-anthracycline-based regimen in women with breast cancer and the majority of breast cancer patients included had metastatic breast cancer. Different definitions of cardiotoxic event were used and there was significant heterogeneity between the studies. A more recent review of adjuvant chemotherapy in breast cancer suggests that the absolute risk is low, if the cumulative dose of anthracyclines does not exceed maximum levels (450 mg/m 2 for adriamycin and 720 mg/m 2 for epirubicin).
62
Higher dose anthracycline-based chemotherapy (ie six cycles of FAC or FEC or equivalent) is recommended rather than six cycles of CMf or four cycles of AC. 
ANTHRACyCLINE-TAxANE CoMBINATIoNS
The dosage and scheduling of chemotherapy, particularly taxane-based regimens, is not clearly defined.
Use of anthracycline-taxane combinations or higher dose anthracycline-based regimens result in reduced mortality compared to older, lower dose anthracycline or CMF-type regimens. 60 This benefit is consistent across different pathological cancer subtypes and tumour grade/stage. Docetaxel-containing regimens have been studied in more patients than paclitaxel-containing regimens but the benefit appears consistent with both drugs.
A large meta-analysis that compared the addition of four cycles of a taxane to a standard anthracyclinebased control treatment (ie longer duration treatment) demonstrated improved breast cancer mortality (RR 0.86, SE 0.04, p=0.0005). 60 other large meta-analyses (including over 15,000 patients) have demonstrated similar benefit with the addition of taxane-based chemotherapy compared to standard anthracycline-based chemotherapy, with improved overall survival (oS) (RR 0.87, 95% CI 0.81 to 0.93, p<0.0001, 63 HR 0.85, 95% CI 0.79 to 0.91) 64 and disease-free survival (DFS) (RR 0.86, 95% CI 0.81 to 0.90, p<0.00001, 63 HR 0.83, 95% CI 0.79 to 0.87). 64, 65 Anthracycline-taxane regimens provided benefit regardless of oestrogen receptor (ER) status, nodal status, age, menopausal status and human epidermal growth factor receptor 2 (HER-2) status. In the largest meta-analysis, when longer duration treatment with an anthracycline-taxane combination was compared with regimens including extra cycles of anthracycline, there was, however, no significant difference in breast cancer mortality (RR 0.94, SE 0.06, p=0.33). 60 There is an emerging consensus that, in some patients with strongly ER positive, HER-2 negative disease, the additional benefits of adjuvant chemotherapy over endocrine treatment are small and are probably outweighed by the risks. How best to identify these patients is the subject of ongoing research. The Nottingham Prognostic Index (NPI) and the algorithm Adjuvant! online are tools to aid treatment recommendations for adjuvant chemotherapy. 66 Prognostic tests have been developed to correlate expression of certain genes or proteins with prognosis and chemosensitivity and these tests may aid in adjuvant treatment recommendation for patients with certain subtypes of breast cancer. 67 Evidence to support their routine use is limited and the results of several trials (MINDACT, TAILoRx, RxPoNDER) are awaited to further validate these tests.
The use of higher dose chemotherapy combinations increases the risk of haematological side effects, particularly neutropenic sepsis. In a Cochrane review the risk of febrile neutropenia was highest with taxane-containing regimens (oR 2.51, 95% CI 1.11 to 5.66), 65 and particularly with regimens where taxane is administered concurrently with an anthracycline (oR 6.80, 95% CI 1.91 to 24.15) rather than sequentially (oR 1.57, 95% CI 0.48 to 5.17). There was, however, no statistically significant increase in treatment-related deaths when taxane and non-taxane regimens were compared. Consideration of the relative benefits and risks of these regimens should be made when recommending a chemotherapy combination. Febrile neutropenia rates may be reduced with the use of granulocyte colony stimulating factors. European organisation for Research and Treatment of Cancer (EoRTC) guidelines recommend that primary prophylaxis with granulocytecolony stimulating factors should be considered in patients undergoing chemotherapy with a greater than 20% risk of febrile neutropenia (such as FEC100, FEC-docetaxel). 
DURATIoN oF THERAPy
A large meta-analysis reported that chemotherapy regimens containing more chemotherapy than the four standard cycles of AC (4AC) or standard six cycles of CMF are more effective, giving a further reduction of 15-20% in breast cancer mortality rates. This was consistent across regimens such as FAC, FEC or 4AC plus four cycles of taxane.
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There is a paucity of data on dose-dense chemotherapy compared with conventional, similar chemotherapy regimens. A meta-analysis of 3,337 patients in three trials, where dose-dense chemotherapy regimens with growth factor support were compared with conventional chemotherapy regimens using similar drugs, showed benefit of dose-dense chemotherapy in women with oestrogen receptor negative breast cancer. This was seen both in improved oS (HR = 0.84, 95% CI 0.72 to 0.98, p=0.03 and improved DFS (HR 0.83, 95% CI 0.73 to 0.94, p=0.005). There was no reported benefit in patients with ER positive tumours. 69 Further studies in this area are ongoing. Currently the use of dose-dense chemotherapy is not recommended other than as part of a clinical trial. . 70 The majority of these trials used one year of trastuzumab (either weekly or three weekly infusions). 70 A Cochrane meta-analysis of 11,991 women with HER-2 positive breast cancer demonstrated improvement in DFS and oS with the addition of trastuzumab to standard chemotherapy (DFS HR 0.6, 95% CI 0.50 to 0.71, p<0.00001; oS HR 0.66, 95% CI 0.57 to 0.77, p<0.00001). 71 Another meta-analysis demonstrated reduction in risk of death from any cause (oR=0.78, 95% CI 0.69 to 0.88, p=0.001; reduction in locoregional recurrence, (oR=0.53, 95% CI 0.44 to 0.65, p=0.001); and reduction in distant recurrence, (oR=0.62, 95% CI 0.55 to 0.69, p=0.001). 72 There was a lower risk of mortality when trastuzumab was given concurrently, compared with sequential treatment. 72 Trials are ongoing to determine whether one year is the optimum duration of trastuzumab treatment. Results from the HERA trial suggest no additional benefit for two years trastuzumab. 73 The PHARE trial, which included shorter duration trastuzumab, suggests that six months of treatment is not inferior to one year. 74 The results of these trials have been presented in abstract form and final results are awaited.
There is a lack of RCT evidence to support or refute the use of trastuzumab in patients with tumours <1 cm in size (T1a or T1b), as these patients were not included in the published trials. Results are awaited from ongoing trastuzumab trials which do include this patient group.
The addition of trastuzumab to chemotherapy (particularly anthracycline-based treatment) in one trial increased the risk of cardiac dysfunction. 75 This finding has been confirmed by a meta-analysis of 11,882 patients with early and advanced breast cancer, which showed that the incidence of left ventricular ejection fraction (LvEF) decrease was 7.5% (95% CI 4.2% to 13.1%) and incidence of congestive heart failure (CHF) was 1.9% (95% CI 1.0% to 3.8%) for those patients receiving trastuzumab. 76 The subgroup who received anthracyclines with trastuzumab had an incidence of CHF of 3.0% (95% CI 2.5% to 3.5%), while for non-anthracycline containing chemotherapy it was 1.5% (95% CI 0.5% to 4.3%). When trastuzumab and anthracyclines were administrated sequentially, the incidence of CHF was 1.7% (95% CI 1.4% to 2.1%), whereas the incidence was significantly higher 13.9% (95% CI 9.4% to 20.0%) when trastuzumab and anthracyclines were administered concurrently. In a Cochrane review, patients receiving trastuzumab in addition to adjuvant chemotherapy had a fivefold increase in the risk of CHF, with a significantly increased risk of CHF when trastuzumab and anthracyclines were administered concurrently, rather than sequentially. A consensus statement for the assessment and management of cardiac function in patients receiving trastuzumab highlights that: 77 y cardiac assessment, including LvEF measurement, should be performed before any chemotherapy. y heart function measurement should be referenced to the local normal range for the modality used. y management of cardiac risk factors including hypertension should occur before the first cycle of chemotherapy. y reassessment of LvEF should occur after completing chemotherapy and before starting trastuzumab.
repeat measurements should be performed after four and eight months of trastuzumab treatment.
The consensus statement also makes recommendations on interrupting and restarting trastuzumab treatment, gives clear advice on initiating an angiotensin converting enzyme (ACE) inhibitor and when to consult a cardiologist.
The standard duration of treatment with trastuzumab is currently one year.
R Adjuvant trastuzumab should be considered in all patients with HER-2 positive breast cancer who receive adjuvant chemotherapy.
Adjuvant trastuzumab should not be given concurrently with anthracyclines but may be given either concurrently with taxane-based regimens or sequentially.
Cardiac function should be monitored in patients being treated with anthracyclines and/or trastuzumab.
Trastuzumab should be used with caution in patients with significant cardiac comorbidity. The benefits of adjuvant chemotherapy with or without trastuzumab may be outweighed by the potential harms in these patients, and treatment should only be recommended after careful consideration.
ADjuvANT ENDoCRINE THERAPy
The goal of adjuvant endocrine therapy is to reduce the availability of oestrogen to the cancer cells. This can be achieved by blocking oestrogen receptors with drugs such as tamoxifen, suppression of ovarian oestrogen synthesis by luteinising hormone releasing hormone (LHRH) agonists or surgical ovarian ablation. Aromatase inhibitors, used in postmenopausal women with no ovarian oestrogen synthesis or pre-menopausal women with concurrent suppression of oestrogen synthesis, prevent the synthesis of oestrogen from androgens. 78 
TAMoxIFEN
In a large meta-analysis of patients with ER positive (ER+) invasive disease, use of tamoxifen for five years substantially reduced recurrence rates throughout the first 10 years (RR 0.53 up to four years and RR 0.68 during years five to nine, p<0.00001). This RR was independent of progesterone receptor status (or level), age, nodal status, or use of chemotherapy. Even in patients with marginally ER+ disease the recurrence reduction was substantial (RR 0.67, SE 0.08). Use of tamoxifen in patients with ER+ disease also reduced breast cancer mortality by about a third throughout the first 15 years (RR 0. 71 up to four years, 0.66 during years five to nine, and 0.68 SE 0.08 during years 10 to 14; p<0.0001 for extra mortality reduction during each separate time period). 79 Five years duration of tamoxifen was significantly more effective than one to two years (p<0.00001). 80 For women with ER+ invasive disease, continuing tamoxifen for10 years rather than stopping at five years results in a further reduction in recurrence and mortality, particularly after year 10. 81 These results, together with results from previous trials of five years of tamoxifen treatment compared to none, suggest that 10 years of tamoxifen treatment can approximately halve breast cancer mortality during the second decade after diagnosis. 81 The cumulative risk of recurrence during years five to 14 was 21.4% for women allocated to continue compared to 25.1% for controls; breast cancer mortality during years five to 14 was 12.2% for women allocated to continue compared to 15.0% for controls (absolute mortality reduction 2.8%). The cumulative risk of endometrial cancer during years five to 14 was 3.1% (mortality 0.4%) for 10 years of tamoxifen compared 5 • Adjuvant systemic therapy 
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Treatment of primary breast cancer to 1.6% (mortality 0.2%) for five years (absolute mortality increase 0.2%). Relative risk of pulmonary embolus 1.87 (95% CI 1.13 to 3.07, p=0.01) for 10 years compared to five years tamoxifen. 81 In women with ER negative disease use of tamoxifen had little or no effect on breast cancer recurrence or mortality.
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LUTEINISING HoRMoNE RELEASING HoRMoNE AGoNISTS
Luteinising hormone releasing hormone agonists, for example goserelin, provide effective ovarian suppression in pre-menopausal women and are an effective alternative to oophorectomy. They induce a menopausal status that is usually reversible upon cessation of therapy. LHRH agonists act by binding to pituitary LHRH receptors, resulting in down regulation of receptors and subsequent suppression of luteinising hormone and oestradiol. 82 A Cochrane review concluded that LHRH agonists have a similar effect to older chemotherapy protocols (for example CMF) in terms of recurrence-free and overall survival in pre-menopausal patients with ER+ breast cancer. There are insufficient data to compare the addition of LHRH agonists to the current standard chemotherapy regimens. 78 There were insufficient data to compare LHRH agonist alone or in combination with anti-oestrogen therapy, to treatment with tamoxifen alone. Results comparing LHRH agonists and aromatase inhibitors to LHRH and tamoxifen are inconclusive. 78 There is a trend towards improved recurrence-free and overall survival in patients who received an LHRH agonist with tamoxifen plus chemotherapy combination in comparison to chemotherapy alone. 78 one trial showed that patients randomised to goserelin (3.6 mg depot every 28 days for two years) had significantly better recurrence-free survival (73%) and oS (86%) than those allocated to no goserelin (68% and 83% respectively).
None of the trials in the Cochrane review contained a control arm of a modern chemotherapy regimen and tamoxifen, which is the current standard of care. There is therefore insufficient data to fully assess the role of LHRH agonists in practice.
ARoMATASE INHIBIToRS
The aromatase inhibitors (AIs), anastrozole, exemestane and letrozole, are alternative options to tamoxifen for postmenopausal women with ER+ invasive breast cancer.
Disease-free survival is significantly increased with anastrazole compared to tamoxifen as first line adjuvant treatment over five years (HR 0.89, 95% CI 0.83 to 0.96). There is no difference in overall survival with anastrazole compared with tamoxifen as first adjuvant treatment (HR 0.94, 95% CI 0.82 to 1.08). [83] [84] [85] The risk of disease recurrence is significantly reduced with anastrozole and is independent of nodal status, tumour size or prior chemotherapy. The risk of contralateral breast cancer is significantly reduced with anastrozole as first line adjuvant treatment.
one trial of letrozole versus tamoxifen as first line therapy showed improvement in disease-free survival in patients with lymph node positive tumours. 83, 85 Disease-free survival was also improved by the use of letrozole compared to placebo following standard adjuvant treatment with tamoxifen (HR 0.68, 95% CI 0.55 to 0.83, p=0.0001).
83-85 overall survival was not statistically different between letrozole and tamoxifen, nor letrozole and placebo. The time to any disease recurrence was significantly increased with letrozole compared to tamoxifen or placebo.
A trial randomising patients after five years of tamoxifen to either five years of letrozole or placebo, revealed a significantly longer disease-free survival in patients receiving letrozole (HR 0.58, 95% CI 0.45 to 0.75) at 30 months follow up. A pre-specified subgroup analysis showed an overall survival benefit with letrozole in the node-positive group (HR 0.56, 95% CI 0.38 to 0.98). 
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A study compared sequenced therapy with tamoxifen for between two and three years followed by exemestane for five years in total, versus tamoxifen on its own. It resulted in a non-significant difference in oS (HR 0.83, 95% CI 0.67 to 1.02) but a significantly improved DFS (HR 0.73, 95% CI 0.62 to 0.86, p=0.0001). The switching strategy also resulted in a significant decrease in breast cancer recurrence (HR 0.70, 95% CI 0.58 to 0.83, p=0.00005). [83] [84] [85] Use of AIs increases the risk of bone density loss and osteoporosis associated fractures, as well as musculoskeletal disorders such as joint stiffness. The choice and sequencing of specific adjuvant endocrine therapy should be agreed following consideration of benefits and side effects for each treatment.
BISPHoSPHoNATES
A Cochrane review shows a clear benefit of bisphosphonates in reducing skeletal events in patients with metastatic breast cancer with bone secondaries, but there is insufficient evidence to show benefit from use of bisphosphonates as a disease modifying agent in reducing recurrences in early breast cancer. 88 A consensus statement on the guidance for the management of breast cancer treatment induced bone loss highlights that: 89 y adjuvant endocrine therapy whether tamoxifen or aromatase inhibitors is associated with changes in bone mineral density (BMD). y in pre-menopausal women, ovarian suppression leads to accelerated bone loss due to the induction of menopause. In pre-menopausal women, tamoxifen leads to a decrease in BMD whereas it has the opposite effect in postmenopausal women. y adjuvant aromatase inhibitors in postmenopausal women are associated with an increased risk of bone fractures. other risk factors such as family history, smoking and previous history of fracture, should also be taken into account. y there is an increased risk of bone fractures due to osteoporosis associated with aromatase inhibitors and with chemotherapy-induced premature menopause. 
NEoADjuvANT CHEMoTHERAPy
Neoadjuvant chemotherapy is widely recommended as part of a multimodal treatment approach for patients with inoperable (locally advanced or inflammatory) breast cancer.
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Neoadjuvant chemotherapy is associated with higher rates of breast conservation than adjuvant chemotherapy, with equivalent rates of overall survival and locoregional recurrence, providing surgery is part of the treatment pathway. A Cochrane review concluded that overall survival is equivalent for preoperative chemotherapy compared to adjuvant chemotherapy (HR 0.98, 95% CI 0.87 to 1.09, p=0.67). 90 Increased breast conservation rates were observed in patients who received neoadjuvant chemotherapy (RR 0.82 (95% CI, 0.76 to 0.89; p<0.00001). No significant increase in locoregional recurrence rates was observed (HR 1.12, 95% CI 0.92 to 1.37, p=0.25) with neoadjuvant chemotherapy compared to adjuvant chemotherapy. Patients who achieve pathological complete response (pCR) show improved survival, compared with patients with residual disease (HR 0.48, 95% CI 0.33 to 0.69, p=0.0001). 90 There are no significant differences between adjuvant and neoadjuvant chemotherapy for postoperative complications, nausea/vomiting or alopecia. Events of leucopenia and infections (RR 0.69, 95% CI 0.56 to 0.84, p=0.0003) were significantly lower with neoadjuvant chemotherapy.
R Neoadjuvant chemotherapy should be considered for all patients with breast cancer whose disease is either: y inoperable (locally advanced or inflammatory) but localised to the breast/locoregional lymph node groups, or y the only surgical option is mastectomy and downstaging might offer the patient the opportunity for breast conservation.
DURATIoN oF THERAPy
Three RCTs have shown that six cycles of epirubicin and docetaxel compared to three or four cycles results in higher pCR and a trend towards increased breast conservation. [91] [92] [93] Reported rates of toxicities were similar for each group. 91, 93 
ANTHRACyCLINE-TAxANE CoMBINATIoNS
Breast conservation rates and rates of pCR are higher in patients treated with a combination of anthracycline and taxane-based neoadjuvant chemotherapy, compared with non-taxane based chemotherapy. 94, 95 Breast conservation surgery rates were higher with a taxane (absolute difference (AD) 3.4%, p=0.12). There was a trend to higher pCR in patients treated with taxanes, which reached statistical significance in patients receiving sequential anthracyclines/taxanes (AD 2.4%, p=0.013). 96 Pooled analysis of seven trials indicated higher pCR in patients receiving a taxane (29% v 15% in ER negative patients, p<0.001 and 8.8% v 2.0% in ER+ patients, p<0.001) compared to no taxane.
97
R Anthracycline-taxane-based chemotherapy combinations should be considered for all patients receiving neoadjuvant chemotherapy. 98 A higher rate of breast conservation surgery has been reported in one trial of patients with locally advanced breast cancer receiving neoadjuvant trastuzumab in addition to chemotherapy (23% v 13%). 99 A combined analysis of neoadjuvant and adjuvant trials reported a significantly increased risk of congestive heart failure (RR 5.11, 90% CI 3.00 to 8.72, p<0.00001) and LvEF decline (RR 1.83, 90% CI 1.36 to 2.47, p=0.0008) when trastuzumab is added to chemotherapy. 71 There was no difference in haematological toxicities. Cardiac function should be monitored in patients being treated with anthracyclines and/or trastuzumab.
SUBTyPES
Two RCTs have demonstrated that the best predictor of response for pCR following neoadjuvant therapy is ER and progesterone receptor (PR) negativity (oR 3.08, 95% CI 2.32 to 4.09, p<0.001). 100, 101 In most breast cancer subtypes pCR is associated with improved DFS and oS in comparison to those patients where pCR is not observed. 102 However, in patients with lower grade ER-positive tumours it is unusual to achieve pCR and failure to do so does not appear to be predictive of poorer outcomes. 102 
NEoADjuvANT ENDoCRINE THERAPy
A meta-analysis of trials conducted in postmenopausal women concluded that an aromatase inhibitor is associated with higher clinical response rate, RR 1.29 (95% CI 1.14 to 1.47) and radiological (ultrasound) response rate, (RR 1.29, 95% CI 1.10 to 1.51) when compared with tamoxifen. 103 Aromatase inhibitor is also associated with a higher rate of breast conservation surgery than tamoxifen, (RR 1.36, 95% CI 1.16 to 1.59). 103 Although no data on long term outcome (DFS, oS) were reported, adjuvant studies demonstrate that treatment with an AI is likely to be superior (see section 5.2).
In postmenopausal women, there was no significant difference in the rates of hot flushes, nausea, or fatigue in the aromatase inhibitor group compared with tamoxifen groups. Headache was more common in the women treated with AI (RR 2.02, 95% CI 1.18 to 3.45). 103 one japanese RCT showed AI and concomitant ovarian suppression to be superior to tamoxifen in pre-menopausal women. 103 There are insufficient data to guide the optimum endocrine therapy in premenopausal women.
There is insufficient evidence to recommend one AI over another, or for duration of therapy. 
Breast cancer in men
No trials on the treatment of men with breast cancer were identified for any of the key questions addressed in this guideline (see Annex 1).
The consensus of the guideline development group is that men with breast cancer should be treated following the same recommendations as for women, with the exception of receiving tamoxifen as first line endocrine treatment.
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Provision of information
This section reflects the issues likely to be of most concern to patients and their carers. These points are provided for use by health professionals when discussing breast cancer with patients and carers and in guiding the production of locally produced information materials. Scottish Cancer Networks provides relevant information to patients having cancer treatment which is specific to their local area.
SouRCES of fuRTHER INfoRMATIoN
Breast Cancer Care 169 Elderslie Street, Glasgow G3 7jR Helpline:
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CHECKlIST foR PRovISIoN of INfoRMATIoN
This section gives examples of the information patients and carers may find helpful at the key stages of the patient journey. The checklist was designed by members of the guideline development group based on their experience and their understanding of the evidence base. The checklist is neither exhaustive nor exclusive.
Patients differ in the amount of information they want. Information and support for family members and carers should also be considered, in line with the patient's wishes.
Initial presentation and referral
y Be clear about which department the patient is being referred on to and how long it should take before receiving an appointment date. y Let the patient know why the appointment is required and what will happen. y Have information leaflets available and details of where other sources of support can be found.
Diagnosis
y A full explanation of all tests, why they are needed and what they entail, should be available. y When having to wait for test results, be clear about when they will be available, how they will be given to the patient, who will give them and who else will receive a copy, ie hospital departments, GP etc. y Ascertain family history and/or genetic risk as appropriate. y Ensure the patient has contact details for the breast care nurse and is aware of their role. y Have information leaflets available and details of where other sources of support can be found.
Treatment
y Explain the surgical options available, including reconstruction if appropriate. Patients may wish to know about how they will look and feel after surgery. y Explain about the limited movement the patient may have, immediately after surgery, and ensure that instructions for exercises are given. y Discuss practical issues around breast prosthesis and bras, if appropriate. y Discuss chemotherapy/radiotherapy, their procedures, including number and duration of sessions, and how and when they will take place. y Discuss side effects and how they can be managed. Let the patient know that not all people will react to the same treatments in the same way. y Provide practical advice on hair loss, eg where to obtain a wig. y Inform patients of treatment plans and advise them of the timeframe for treatment. y Provide a copy of the expected treatment plan. y Ensure patients are offered participation in a clinical trial when available and appropriate. y Advise patients of where they can receive information about financial issues.
follow up
y Ensure patients understand the importance of attending ongoing follow-up appointments after discharge and inform them of how they are likely to be followed up, ie by whom, where and when. y Mention and discuss the possibility of recurrence and advise patients to report on specific symptoms. y Practical and psychological support may be needed for patients for many years following treatment. y Provide details of where patients can receive support, advice and information on life after cancer/ survivorship.
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Implementing the guideline
This section provides advice on the resource implications associated with implementing the key clinical recommendations, and advice on audit as a tool to aid implementation.
IMPlEMENTATIoN STRATEGy
Implementation of national clinical guidelines is the responsibility of each NHS Board and is an essential part of clinical governance. Mechanisms should be in place to review care provided against the guideline recommendations. The reasons for any differences should be assessed and addressed where appropriate. Local arrangements should then be made to implement the national guideline in individual hospitals, units and practices.
RESouRCE IMPlICATIoNS of KEy RECoMMENDATIoNS
No recommendations were identified as having significant budgetary impact.
AuDITING CuRRENT PRACTICE
A first step in implementing a clinical practice guideline is to gain an understanding of current clinical practice. Audit tools designed around guideline recommendations can assist in this process. Audit tools should be comprehensive but not time consuming to use. Successful implementation and audit of guideline recommendations requires good communication between staff and multidisciplinary team working.
The guideline development group has identified the following as key points to audit to assist with the implementation of this guideline:
y number of referrals to the Clinical Genetics Service of individuals who may have an inherited increased risk of breast cancer y rates of local recurrence or second tumour y rates of mastectomy and breast reconstruction y outcomes of treatment, including treatment-related morbidity and mortality, disease-free survival and overall survival. 
ADDITIoNAl ADvICE To NHSSCoTlAND fRoM HEAlTHCARE IMPRovEMENT
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10 The evidence base
SySTEMATIC lITERATuRE REvIEW
The evidence base for this guideline was synthesised in accordance with SIGN methodology. A systematic review of the literature was carried out using an explicit search strategy devised by a SIGN Evidence and Information Scientist. Databases searched include Medline, Embase, Cinahl, PsycINFo and the Cochrane Library. The year range covered was 2003-2011. Internet searches were carried out on various websites including the US National Guidelines Clearinghouse. The main searches were supplemented by material identified by individual members of the development group. Each of the selected papers was evaluated by two members of the group using standard SIGN methodological checklists before conclusions were considered as evidence.
LITERATURE SEARCH FoR PATIENT ISSUES
At the start of the guideline development process, a SIGN Evidence and Information Scientist conducted a literature search for qualitative and quantitative studies that addressed patient issues of relevance to management of patients with early breast cancer. Databases searched include Medline, Embase, Cinahl and PsycINFo, and the results were summarised and presented to the guideline development group.
RECoMMENDATIoNS foR RESEARCH
The guideline development group was not able to identify sufficient evidence to answer all of the key questions asked in this guideline (see Annex 1). The following areas for further research have been identified:
y efficacy of therapies for men with breast cancer y the duration of trastuzumab treatment y efficacy of chemotherapy regimens for patients with triple negative breast cancer y efficacy of routine use of tests of expression of certain genes or immunohistochemical expression to aid treatment decision making y comparison of neoadjuvant hormonal therapy with neoadjuvant chemotherapy y efficacy of neoadjuvant hormone therapy in pre-menopausal women.
REvIEW AND uPDATING
This guideline was issued in 2013 and will be considered for review in three years. Any updates to the guideline in the interim period will be noted on the SIGN website: www.sign.ac.uk 
SIGN EDIToRIAL GRoUP
As a final quality control check, the guideline is reviewed by an editorial group comprising the relevant specialty representatives on SIGN Council to ensure that the specialist reviewers' comments have been addressed adequately and that any risk of bias in the guideline development process as a whole has been minimised.
All members of the SIGN Editorial group make yearly declarations of interest and further details of these are available on request from the SIGN Executive. The editorial group for this guideline was as follows: 
Annex 1 key questions addressed in this update
This guideline is based on a series of structured key questions that define the target population, the intervention, diagnostic test, or exposure under investigation, the comparison(s) used and the outcomes used to measure efficacy, effectiveness, or risk. These questions form the basis of the systematic literature search. Annexes early breast cancer; or postmenopausal women above 45 years of age who do not require endocrine treatment or who are receiving tamoxifen therapy.
Key question
Any patient, regardless of age, with a baseline T-score of <À2 should be assessed for other causes of osteoporosis, based on erythrocyte sedimentation rate (ESR), full blood count (FBC), bone and liver function tests (calcium, phosphate, alkaline phosphatase, albumin, aspartate aminocreatinine and thyroid function tests, and the serum protein electrophoretic strip.
Algorithm 1. Women who experience premature menopause
The development of a treatment-induced menopause or planned ovarian suppression treatment before the age of 45 years are indications for evaluation of BMD by DXA.
Treatment of primary breast cancer
Annex 3
Reprinted 
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For women aged under 75 years or without major risk factors, three groups of patients are defined based on baseline BMD:
High-risk group Patients with a baseline T-score of <À2 at the lumbar spine or either hip site or whose BMD falls below this threshold should receive bisphosphonate therapy at osteoporosis doses in addition to lifestyle advice, calcium and vitamin D supplementation. 
Annex 4
Reprinted The Healthcare Environment Inspectorate, the Scottish Health Council, the Scottish Health Technologies Group, the Scottish Intercollegiate Guidelines Network (SIGN) and the Scottish Medicines Consortium are key components of our organisation.
